SUMMARY Jugular venous occlusion plethysmography was performed on sleeping babies. Cranial blood flow (CBF) was calculated by correcting for noncompressible drainage pathways. Sleep state of the baby was monitored using clinical and EEG criteria. In 20 babies CBF was consistently higher in rapid eye movement (REM) sleep compared with nonREM sleep (mean difference 24-2%). In 7 babies systolic blood pressure was consistently higher in REM sleep (mean 20.2%). There was no correlation between the degree of change in blood pressure and CBF. In 11 babies in whom CBF was measured at known times after feeding, there was a consistently lower flow rate during the first hour compared with 2 hours later (mean difference 34.5%). The degree of change was unrelated to amount of feed taken, despite the method of test weighing being demonstrably accurate.
The introduction of jugular occlusion plethysmography12 with improved analysis3 has made the measurement of cranial blood flow (CBF) in the healthy neonate feasible and ethically acceptable. Preliminary studies by Milligan (D Milligan, 1979, personal communication) and Dear39 have shown that jugular flow, and therefore probably CBF, are altered by sleep states and feeding. The existence of different sleep states was recognised by Galen4 and by the ancient Hindu philosophers.5 There have been various clinical and EEG classifications.611 Confusion has been caused by ignoring species difference and placing too much emphasis on the concept of 'depth' of sleep. 12 Rapid eye movement (REM) sleep, compared with nonREM sleep, is a paradoxical state, accompanied by highly labile pkbysiological functions ;12 it is probably present before birth,13 and predominates in the newborn slowly decreasing with age.1114 [41] [42] Cerebral blood flow changes as an important component of sleep were first considered by Hill.'5 Mangold et al. 16 found a rise in CBF when subjects passed into sleep. Prinz et al.17 using xenon-clearance techniques, found that subjects had, compared with when awake, a higher
The effects of feeding on cerebral blood flow were first considered by Bayliss and Hill18 who postulated in-balance between splanchnic and cranial flow. Changes in the general circulation in the adult have been investigated extensively.1'22 There have also been studies in the newborn.2>24 The results of these various studies were contradictory but tended to indicate a rise in cardiac output after feeds with a fall in peripheral flow. Rowe et al. 25 found no change in the CBF of adults after a meal. In neonates however, studies using a zero-gradient ear thermometer26-27 and vertex thermography28 indicated a rise in cranial temperature after feeds (possibly caused by a fall in the cooling arterial flow). Recently, Dear39 demonstrated a consistently lower jugular flow during the first 30 minutes after a feed. His study did not take full account of sleep states, and as 'food soothes the nervous system of a child'29 and lulls a child into sleep, it must be considered incomplete.
Studies 11 of these 13 babies were breast fed. In 9 of these it was possible to 'test weigh' the babies before and after the feed. In addition, 17 bottle-fed babies (most of whom were not in the CBF trial) were 'test 24-4 ± 0. weighed' and the volume offeed taken from the bottle noted by an independent observer. The babies were kept fully clothed so that faeces and urine collected in the nappy were not lost from total weight.
Results
Sleep studies. The results from 20 babies are shown in Table 1 and summarised in Table 2 . CBF was consistently higher in REM than in nonREM sleep (Fig. 1) 
60-
The CBF results from the 13 babies are shown in 55 . Table 4 and summarised in Table 5 . There is a consistently lower CBF in the first hour after a feed 5 ( Fig. 3 ) than in the 'resting' period of at least 2 hours 50_ after a feed. The mean difference (34*5 %) is / significant (P<0 005). In those 5 babies in whom a'X readings were available for the first 30 minutes after a feed the mean difference (31 -4%) is also significant E (P<0 05). The readings taken during the 60-to 3 120-minute period show a variable recovery pattern 2 35 l since the postprandial fall. A 0-60 min after feed, B 60-120 min after feed, C 120 min onwards.
On each occasion the later of the postprandial readings is used as the basis for comparison.
A metabolic cause would also explain the variability of the responses to feeding and the poor correlation of the degrees of change with the amounts offeed taken. The metabolic response of the newborn is known to alter with nutritional state.36 These babies, most of whom were breast fed, could be expected to have a varied nutritional state, particularly as all but one were under 2 weeks old. Again, the composition of breast milk varies greatly from mother to mother, and even in the same mother within feeds,37 so that correlation between amount of feed and actual metabolic load could be expected to be poor.
The feeds taken by these babies were, on a weight basis, similar to those given to premature babies in many units (say 200 ml/kg per 24 hours in 12 2-hourly feeds). Bolus feeding regimens could therefore, be causing quite substantial fluctuations in the premature baby. These fluctuations could, in turn, be predisposing the sick, acidotic premature infants to intraventricular haemorrhage.38 
